ABSTRACT
Introduction
Oral candidiasis is the most common opportunistic infection affecting the human oral cavity caused by an overgrowth of Candida species, the most prevalent being Candida albicans). [1] [2] The incidence of candidiasis has been reported in 45% of neonates, [3] 45%-65% of healthy children, [4] 30%-45% of healthy adults, [5] [6] 50%-65% of removable denture wearers, [6] 65%-88% of those in acute and long term care facilities, [6] [7] [8] [9] 90% of patients with acute leukemia on chemotherapy, [10] and 95% of patients with acquired immunodeficiency syndrome (AIDS) [11] has been reported. In immune compromised patients, oral candidiasis can lead to systemic candidiasis. The mortality rate of which is reported to be 71% to 79%.
[12] The ability of Candida to form antifungalresistant biofilms seems to be an important determinant factor of the disease, in addition to immune status of the individual. [13] [14] [15] Along with C. albicans, C. dubliniensis has emerged as another etiologic agent in oral candidiasis, known for its azole resistance. C. dubliniensis is phenotypically similar to C. albicans. [17] Resistance rate of Candida species to Fluconazole and Itraconazole in special groups such as HIV positive patients have been reported at 35% and 38%, respectively. [18] As a result of widespread use of various types of azole antifungals in immunocompromised patients, the rate of resistance to these drugs is alarmingly on the rise, which is associated with episodic treatment, longer durations of treatment, and severe immunosuppression. [19] Therefore, new treatment modalities in this regard should be considered. One such promising therapeutic approach is photodynamic therapy (PDT). PDT applies a low intensity visible light and non-toxic dye, called a photosensitizer (PS) which combines to produce cytotoxic species in the presence of oxygen. As PS can be targeted and the illumination source can be focused on the lesion, PDT has the advantage of dual selectivity. [20] Low cytotoxicity, appropriate antimicrobial activity, water solubility, molecular size and penetration ability to microbial cells, stability and cost-effectiveness are factors may influence the selection of PS. [21] PDT has been suggested as an antibacterial agent in many studies. [22] [23] [24] [25] Its antifungal application has also been reported in several researches. [26] [27] [28] 
Materials and Method
In this in vitro study, standard species of C. albicans hours. All experiments were performed in triplicate.
Determining the optimum irradiation duration
Using the optimum concentration of methylene blue dye, which was obtained from the previous evaluation, photosensitization effect on C. albicans and C.
dubliniensis were assessed for irradiation duration of 
Statistical analysis
The data was imported to SPSS Software and assessed by statistical tests of analysis of variance (ANOVA) and Tukey test. (α= 0.05)
Results

Concentration of photosensitizer (methylene blue)
Inthisexperiment, different concentrations of methylene blue (0.1, 0.01 and 0.001) were found, to significantly decrease CFU in comparison to thecontrol (L-D-) groupsin a dose dependent manner (p<0.05).
Duration of laser irradiation
As laser irradiation to be 8 minutes [30] which is close to the 10-minute duration, used in our study. Similar to our results, time-dependent effect of photosensitization was also reported by other researchers. [30, 34] Despite the study of Wilson et al., [31] that reported the lack of effectiveness of laser irradiation alone on fungal cell viability, in our study laser irradiation decreased the CFU after 10 min to about 50 percent and its effect was enhanced apparently with PS.
Among the four photosensitizers that were examined in our study, crystal violet and aniline blue were applied in a few studies. [31] there is no previous study on evaluating the effects of aniline blue as a photosensitizer against C. albicans.
The photosensitizing effect of aniline blue was comparable with the other dyes and resulted in a significant reduction of CFU in comparison to the controlgroupsin bothwith or without laser irradiation.
Biofilm is composed of a complex matrix of microorganisms. [37] It has been shown previously [38] that biofilm are resistant to chemical and antimicrobial agents. As predicted, methylene blue was not statistically effective in killing the Candida biofilm when it was used alone. Although, laser irradiation was significantly effective in killing the formed biofilm, its combination with photosensitizer resulted in increasing this effect. This is similar to the study of Souzaand Rodrigo [30] which reported the effect of laser with photosensitizer in killing of biofilm. Altogether, as the laser doses used in this study are similar to those used in clinic, photodynamic therapy might be used in daily practice as an effective procedure to treat Candida associated mucocutaneous diseases such as oral candidiasis and killing biofilm in the infected surfaces such as dentures.
Conclusion
